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To these may be added iron, arsenic, antimony, bismuth; but these elements need not necessarily be fatal to an acid process, no matter in what proportion they occur in the ore.
If lime, magnesia, zinc or manganese occur in the ore in large quantities, acid processes are not applicable. What the limit is, can only be determined by direct experiment. Chemical analysis of the ore, while instructive, cannot be relied upon to determine the applicability of an acid process. Lime, for example, is only detrimental in certain combinations, as the oxide or carbonate. In many ores where sulphuric acid has been a factor in the deposition or in the oxidation of the vein matter, much of the calcium will be found as sulphate, which is not particularly injurious either in a sulphate, sulphite or chloride process. All of this calcium, however, would usually be estimated as lime (CaO), although it occurs as sulphate (CaSOJ. Magnesia is highly injurious as oxide and carbonate, but magnesia is not as widely distributed as lime, in injurious amounts.
Alumina is widely distributed, but its presence, while undesirable, is not necessarily particularly inj urious. Much depends on its mineralogical combinations. In Cripple Creek, sulphuric acid has been used for many years in connection with the chlorination of those ores, which contain from 15 to 20 per cent, alumina. Zinc, especially as the oxide, is injurious, because it is readily soluble in acids, and as yet no practicable method has been found for its economic precipitation. Electrolytic precipitation offers a plausible way of recovering the zinc, and is in practical use in several plants, but its general adoption is by no means assured.
Many oxidized ores are improved by roasting. All sulphide ores, with the possible exception of certain chalcocitc deposits, should be roasted before chemical treatment, no matter what the nature of the chemical treatment may be.
The treatment of raw sulphide ores has never met with much encouragement, and the cause for this is reasonable enough. The highly oxidized ore is in the best possible condition for the application of any solvent, and it is difficult to conceive of any oxidizing process, or substitution for an oxidizing process, cheaper and more satisfactory than roasting. It is true that low grade ores have been treated in Spain and Portugal by natural weathering, and for a while with ferric chloride or ferric sulphate, but the use of ferric chloride has long since been abandoned, and the slow process of weathering, in which years are required to get an adequate extraction, is perhaps nowhere else applicable.
It may be considered, therefore, in hydrometallurgical processes, that the application of the solvent is to the oxidized ores.
Many of the metal compounds as found either in raw or roasted ore, have the faculty of reducing the ferric to the ferrous salts, the respective